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during chronic infection and its impact on host response
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Many bacterial species within the CF microbiome have shown a propensity to adapt
to their environment. We are investigating four B. cenocepacia sequential clonal
isolates cultured from a CF patient during a 3.5 year infection which resulted in
patient death from cepacia syndrome.
Activated neutrophils secrete antimicrobials such as neutrophil elastase as part of the
innate response to bacterial pathogens. In this study, the earliest B. cenocepacia iso-
late induced on average three times the levels of NE from dHL60 cells (203.5 ng/ml)
compared to that induced by the three later isolates (77.6 ng/ml, 66.5 ng/ml and
71.1 ng/ml NE). The signiﬁcantly diminished NE induction (P< 0.001) may be
indicative of an adaptive response by B. cenocepacia to limit antibacterial activity
in the host.
Interestingly, the last isolate taken prior to the death of the patient induced a
signiﬁcantly greater proinﬂammatory cytokine response (IL-6 and IL-8) from CF
bronchial epithelial cells compared to the ﬁrst isolate (P< 0.001). To investigate
whether adaptations to the bacterial lipopolysaccharide (LPS) contribute to this
modulated host response in the latter stages of infection, we have isolated pure LPS
from all four isolates and are currently investigating cytokine responses to these
preparations. Taken together, these data suggest that there are adaptive responses
occurring during chronic infection that have the potential to both desensitize and
intensify aspects of the host response at various stages of the infection process.
Unravelling the adaptive processes of B. cenocepacia will be very signiﬁcant in
developing strategies to combat these problematic infections.
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Objectives: Balanced levels of proteases and antiproteases are essential in host
defence systems. In the lungs of CF patients concentrations of protease are elevated
(enhanced protease/antiprotease ratios), playing a crucial role with damage of airway
tissue, lung function decline, and premature death. Little is known about upper
airway protease equilibration in CF.
Methods: Neutrophil Elastase (NE), Secretory Leukocyte Peptidase Inhibitor
(SLPI), Matrix Metalloproteinase (MMP)-9, Tissue Inhibitor of Metalloproteinase
(TIMP)-1, Cathepsin S (CTSS) and the cellular distribution in nasal lavage (NL)
and sputum of 40 CF patients was assessed.
Results: All proteases and antiproteases were detected in higher quantities in spu-
tum (10 fold for NE to 5000 fold for SLPI). Interestingly, the ratio of PMNE/SLPI
is signiﬁcantly higher in NL compared to sputum (0.0061 vs. 0.00001; 610 fold)
while the ratio of MMP9/TIMP-1 is 4.5 fold higher in sputum (2.59 vs. 11.57).
Discussion: This is the ﬁrst study addressing protease–antiprotease networks of the
sinonasal compartment which can be non-invasively sampled by NL. The compari-
son of upper and lower airways by NL respective induced sputum reveals substantial
differences between both compartments: an inverse relation of MMP9/TIMP-1 and
PMNE/SLPI was observed. These new ﬁndings give relevant insights in the host
defense mechanisms of both airway levels and can have implications for treatment
options.
